Objectives: To determine whether maternal attitude towards the family regularly eating together and maternal report of how often the family eat together are associated with adolescent offspring overweight.
INTRODUCTION
The population prevalence of childhood obesity has increased by about 3-fold in most industrialized countries over the last 10 to 20 years l . These trends are likely to have major public health consequences l . Obesity tracks from childhood to adulthood, and there is emerging evidence that the precursors for diabetes and cardiovascular disease, some of which will be irreversible, already exist in obese children [1] [2] [3] [4] [5] [6] However, it is unclear how to prevent further increases in the population prevalence of childhood overweight 7 .
The idea that one needs to consider the environment in which a child or adolescent eats when thinking of strategies to prevent obesity is not new, and the notion that family eating habits contribute to obesity problems in childhood is a common perception in the media. However, surprisingly little epidemiological evidence exists to support or refute these ideas. Several studies have found that children and adolescents who eat dinner with family members more often are more likely to eat fruits and vegetables and are less likely to eat high-fat foods, convenience foods, and sweets and to drink large amounts of carbonated drinks [8] [9] [10] [11] [12] [13] However, whether these dietary effects lead to appropriate weight gain and size during childhood and into adulthood is unclear. Strong graded associations have also been found between hours of television watching and the risk of being overweight among children [14] [15] This may be, in part, related to reduced levels of activity among those who watch more television but may also be due to the fact that children watching more television are less likely to participate in family meals and are more likely to snack and eat junk food while watching the television. [15] [16] [17] The aim of this study was to assess the effect of maternal attitude towards whether the family ate together and maternal report of how often they ate together on the odds of being overweight in a cohort of Australian adolescents who have been followed-up since their birth in a public hospital in Brisbane in the 1980s.
RESEARCH METHODS AND PROCEDURES

Participants
The Mater-University study of pregnancy and its outcomes (MUSP) is a longitudinal study of women and their offspring, who received antenatal care at a major public hospital (Mater Misericordiae Hospital) in South Brisbane between 1981 and 1984. 18 In total, 7223 mothers agreed to participate, delivered a live singleton baby who was not adopted before leaving the hospital, and completed both initial phases of data collection; these mothers and their offspring form the MUSP prospective cohort.
The mothers and children have been followed-up prospectively, with maternal questionnaires being administered when their children were 6 months, 5 years, and 14 years. In addition, at 5 and 14 years, detailed physical, cognitive, and developmental examinations of the children were undertaken, and at 14 years, the children completed health, welfare, and lifestyle questionnaires. Of the original 7223 participants, BMI (weight in kilograms divided by height in meters square) of 3795 (53%) was measured at 14 years. Children who could not participate were more likely to be from families with low income at birth, to have mothers who smoked throughout their pregnancy, and to have mothers and fathers with lower educational attainment. 
Measurements of Exposures and Outcomes
In this study, the main outcome in all analyses was the adolescent's BMI at the 14-year follow-up. In all assessments, the average of two measures of the participant's weight while lightly clothed, with a scale accurate to 0.2 kg, was used. A portable stadiometer was used to measure the height. Overweight was defined according to standard defmitions derived from international surveys by Cole et al. 20 . Thus, using the standard definition, overweight at age 14 was defined as a BMI exceeding 22.62 kg/m 2 for a male participant and 23.34 kg/m for a female participant. These values are equivalent to exceeding 25 kg/m 2 in adulthood. 20 These BMI cut-off points are equivalent to the 85th percentiles on the CDC 2000 scale 21 . Too few of the participants fell into the obese categories for meaningful analyses; therefore, we classified children as either overweight or obese (equal to or above the overweight threshold) or normal weight (below the overweight threshold). Those who are either overweight or obese are referred to as overweight throughout the remainder of the paper.
Two main exposures considered were mother's report on how often the family ate together and her attitude towards the family eating together. At the 14-year follow-up, the mothers were asked how often her family ate together, with the given response options: at least once a day, a few times a week, and about once or less than once a week. Each mother was also asked how important she felt it was that the family ate together and was given the response options: very important, quite important, and not really important. This was a cross-sectional investigation based on the 14-year follow-up data of a prospective birth cohort. Because information on family eating together or maternal attitude towards this were not collected at the 5-year (or earlier) follow-up, it was not possible to conduct a prospective analysis.
In some analyses (due to small numbers), maternal report of how often the family ate together was collapsed into two categories (at least once a day vs. few times/once/less than once a week). Similarly, in some analyses, maternal attitude towards the family eating together was collapsed into very important vs. quite important or not really important.
The following potential confounders were taken into consideration: child's sex and age, maternal parity, gross family income at 14-year follow-up (low, <Australia $15,599; medium, Australia $15,600 to $31,148; high, Australia, $31,149 or more), maternal education at birth (did not complete secondary school, completed secondary school, completed further/higher education), and race (white, Asian, and Aboriginal-Islander). All of these variables were obtained from the obstetric records or from interviews with the mothers during pregnancy or around the time of the birth of the child. In addition, the following, which were obtained from questionnaires completed by the mother at the 14-year followup 18 , were also considered as potential confounders: the importance of whether food that the mother chose for her children was fattening (very important, quite important, and not important); her response to food frequency questions relating to the child's diet regarding fast food, soft drinks, and red meat (all with response options of rarely or never, at least two or three times a week, most days); her report of the amount of time the child spent watching television (<1 hour per day, 1 to <3 hours per day, 3 to <5 hours per day, and 5 or more hours per day); and time spent on sports or exercise per week (4 to 7 days per week, 0-3 days per week).
To assess whether the child's overweight status had affected maternal attitude towards family eating, we also adjusted for whether the child was overweight at age 5. Here, we were addressing the possibility that if a child had been overweight at an earlier stage, this may have affected family eating patterns and maternal attitude towards them; being overweight at age 5 is also likely to be strongly associated with being overweight at age 14 
Statistical Analyses
Logistic regression was used to estimate the age-adjusted prevalence of overweight at age 14 and association of exposures and other covariates with the child being overweight at age 14. It was also used to estimate the age-adjusted prevalence of maternal attitude towards eating together and mothers' report on how often the family ate together and associations of covariates with these exposures at age 14.
In the final analyses, a series of multiple logistic regression was used to further assess the association of maternal attitude towards family eating together and their offspring being overweight at age 14 and the association of maternal report on how often family had meal together and their offspring being overweight at age 14. In the first model, age (continuous variable) and sex were included as confounders. In the second model, being overweight (binary variable) at age 5 was added. In the third model parity (three-level categorical variable), gross family income in the year of birth (three-level categorical variable), maternal education (three-level categorical variable), and maternal race (threelevel categorical variable) were added, and in the final model, maternal attitude towards the child's consumption of fatty foods and her report of the child's consumption of fast food, soft drinks, and red meat, amount of television watching, and participation in sports and exercise (all are categorical variables) were added.
To assess whether non-response biased our results, we used logistic regression (response vs. non-response as outcome) to determine weights for each individual using the inverse probability of response 22 . Response and non-response categories were defined by our inclusion criteria; i.e., a responder (someone included in the analyses) was a child whose mother had responded to family eating pattern at age 14 and on whom there were height and weight measurements (for the calculation of BMI) at age 4 years. A non-responder was any other child in the original birth cohort. Non-response was predicted mainly by mother's age at birth, family income, maternal education, and ethnic groups of the parents. The individual weighting factor for these covariates (their inverse probability) was used as a sample weighting adjustment into the multivariable logistic regressions. For instance, using the predictive model, if we found that the probability of non-response was 0.65 for a mother who did not complete secondary school, the inverse probability of weight for her was 1.54. All analyses were undertaken using Stata version 8.0 (Stata Corporation, College Station, TX).
RESULTS
The age-adjusted prevalence of being overweight at age 14 was 24.1% [95% confidence interval (CI), 22.3, 26.1] for males and 27.1% (25.1, 29.2) for females. Although the majority of the mothers (78%) reported that they had a family meal at least once a day, just 43% of mothers stated that they thought that eating together as a family was very or quite important. Figure 1 shows the comparison of overweight prevalence between different combinations of the categories of the two exposures. For all three categories of maternal report of the frequency of eating together, children whose mothers thought that eating together was important had a lower prevalence of being overweight or obese than those whose mothers did not think it was important.
However, maternal report of frequency of eating together did not seem to importantly influence the prevalence of overweight.
Figure 1.
Comparison of overweight prevalence (percentage) between different combined categories of maternal attitude towards the family eating together (very important, quite important, and not really important) and maternal report of how often the family ate together (at least once a day, a few times a week, and once or less than once a week) at age 14. Error bars represent the 95% CIs for the prevalence of overweight. Table 1 shows the age-adjusted associations of characteristics with being overweight at age 14. There was no association between maternal report of how often the family ate together and whether the child was overweight. Children of mothers who felt that eating together was not important were more likely to be overweight at age 14. Females were more likely to be overweight than males and those from lower income families, whose mothers had lower levels of education, whose mothers thought that eating fattening foods was not important, and whose mothers reported that their offspring consumed a lot of soft drinks and red meat were more likely to be overweight. Maternal report of high frequency of television watching and low rates of participation in sports and exercise was associated with increased odds of being overweight, whereas maternal report of consumption of fast foods was not associated with being overweight. There was a tendency for children of Asian mothers to be less likely to be overweight than those of white or Aboriginal-Islander mothers. By far, the strongest predictor of being overweight at age 14 was being overweight at age 5 [odds ratio (OR), 8.07; 95% CI, 6.55, 9.95]. Table 2 shows the age-adjusted associations of covariates with a maternal attitude that family eating together was not important and her report of frequency of eating together as a family. Mothers with lower levels of education were more likely to say that family eating together was not important. Asian mothers and Aboriginal-Islander mothers were less likely than white mothers to feel that eating together was not important. Mothers who reported feeling that family eating together was not important were also more likely to report that their child consumed a lot of fast food and soft drinks and watched more television. Maternal report of frequency of eating together was associated only with sex, parity, fast food, and red meat. TABLE 2. Age-adjusted associations of maternal, family, and child characteristics with maternal attitude towards family eating and maternal report of how often the family ate together Figure 2 shows the adjusted ORs of being overweight at age 14, comparing children of mothers who stated that they felt that family eating together was not important with those who felt that it was important and comparing mothers who reported that family had meal together a few times/once/less than once a week compared with those who had meal together at least once a day. These results are for the 2325 (61% of the 14-year-old respondents) children with complete data on all variables included in any of the multivariable models.
Figure 2.
Adjusted ORs (N = 2325) of offspring being overweight at age 14, (A) comparing mothers who reported thinking that the family eating together was not important compared with those who thought it was important and (B) comparing mothers who reported that family had meal together few times/once/less than once a week compared with those who had meal together at least once a day. Model 1 was adjusted by age and sex at age 14. Model 2 was adjusted by age, sex, and being overweight at age 5. Model 3 was adjusted by age, sex, being overweight at age 5, parity, gross family income, maternal education, and race. Model 4 was adjusted by age, sex, being overweight at age 5, parity, gross family income, maternal education, race, maternal attitude toward the child's consumption of fatty foods and her report of the child's consumption of fast food, soft drinks, and red meat, and amount of television watching and participation in sports and exercise.
The age-and sex-adjusted associations (Model 1) do not differ substantively from the age-adjusted associations presented in Table 1 for respondents with complete data on each individual variable, suggesting that there is no substantive problem of selection bias within the subgroup with complete data on all variables. The offspring of women who felt that family eating together was not important had increased odds of being overweight at age 14 (OR, 1.27; 95% Cl, 1.05, 1.53) in age-and sexadjusted models. With additional adjustment for overweight status at age 5, this association increased slightly to 1.33 (1.08, 1.33). Further adjustment for other potential confounding factors (Models 3 and 4) did not substantially change this association. Maternal report of the frequency of family eating together was not associated with the child being overweight in any of the models. When we repeated the analyses using weights for factors that predicted non-response, the results did not differ from those presented here.
DISCUSSION
In this study of Australian adolescents, we found that most mothers (78%) reported that the family ate together at least once a day, whereas just 43% felt that eating together as a family was important. The odds of being overweight at age 14 were greater among those whose mothers stated that it was not important that the family ate together. This association was not explained by potential confounding by a range of factors, including maternal education, family income, and maternal report of the child's consumption of fast foods and soft drinks and their frequency of television watching and participation in exercise and sports. However, maternal report of the actual frequency of family eating together was not associated with their child's overweight status. These findings suggest that maternal attitude towards family eating and diet may be more important than the actual frequency of family eating together in terms of offspring overweight. However, although not the focus of our main hypothesis here, it should be noted that the risk of being overweight at age 14 years was most strongly associated with overweight status at age 5 years.
Study Limitations
The participation at age 14 was 53%, and the participants who did not attend were more likely to be from poorer backgrounds, and mothers were more likely to have had low education and to be nonwhite. Our results would be biased only if the associations we have assessed were nonexistent or in the opposite direction in non-participants, that is to say, if among non-responders, those whose mothers stated that the family eating together was not important were less likely to be overweight. Although we cannot determine whether this is the case, we feel that it is unlikely. We have used a proxy measure (maternal report) for the true exposure of family eating patterns. However, direct observations of family eating patterns are not feasible in epidemiological studies. Due to the crosssectional nature of our association of maternal perception of the importance of family meals and overweight status at 14 years, we cannot suggest causality of this relationship.
To assess whether those lost to follow-up produced bias in our results, we attached inverse probability weighting to subjects included in the analyses to restore the representation of those lost to follow-up. We followed the method suggested by Hogan et al. 22 and used robust SE estimates applied to the model. We found no difference between the weighted and non-weighted results (data not presented), which suggests that attrition is unlikely to have substantively biased our findings. We have compared our estimates of overweight or obese at ages 5 and 14 to the Australian National Nutritional Survey 1995 for similar age category, and the results are comparable. At age 5, the prevalence of overweight or obesity was 17% in MUSP and 15% in the National Nutritional Survey. Corresponding results at age 14 were 25% vs. 23%. The small differences are likely to be explained by regional variations.
Comparisons with Other Studies and Implications
If we consider that our exposure measure of maternal attitude towards the family eating together is a useful indicator of healthy family eating practices, then our findings are broadly consistent with previous reports that have found that children from families that eat regularly together are more likely to consume healthy diets 8 ' 9,10,11,12,13 There are several reasons why maternal attitude might be associated with the child's overweight status, but their actual report of the frequency of eating together is not. First, there could be measurement error in their report of eating together. To truly determine whether family eating patterns are associated with childhood overweight, one would ideally require direct observation of family eating patterns, which is difficult in large-scale epidemiological studies. Secondly, maternal attitude might encompass broader attitude towards the family diet nutrition and lifestyles and to that extent may actually be a more important measure of maternal effects on childhood obesity. This is demonstrated in Table 2 , which shows the associations of fast food and soft drink consumption and frequency of television watching with maternal attitude toward family eating. However, adjustment for these characteristics did not substantively alter the association between maternal attitude to family eating and their offspring's overweight status at age 14. Thirdly, maternal attitude may reflect family eating patterns over a longer period of time than the time reported here; hence, those who stated that they felt that family eating together was important may have always eaten together frequently, whereas some of those who stated that they eat together now at least daily may have not done so in the past. Family eating patterns may influence childhood overweight patterns through a number of pathways. Having regular family meals together may reduce the amount of snacking in between meals, and families that eat together may have generally healthier diets. Eating together will enable the parent to have better knowledge of the child's food choices and amounts that they tend to eat. Finally, social interaction while eating may encourage children to perceive eating as a positive experience and establish positive attitude towards food, which continue into their later years.
In conclusion, we have found that adolescent offspring of mothers who reported that they felt that family eating together was not important are more likely to be overweight than those whose mothers reported that family eating together was important. These findings suggest that maternal attitude towards family eating and diet may be important determinants of childhood overweight status; however, replication of these findings in a longitudinal analysis is required to verify this finding.
